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ABSTRACT 

The World Wide Web has turned into a significant stage for the conveyance 

of an assortment of complex corporative applications in numerous spaces. Other than 

its disseminated viewpoint, these Web applications require consistent enhancements 

in the lifecycle, convenience, execution, security, and versatility. In any case, by far 

most of the previously mentioned applications are as yet being produced with an ad 

hoc approach, contributing for lifecycle issue, maintenance, quality, and reliability. 

Web engineering methods become to main directions to develop web applications 

systematically, focusing on methods, processes, techniques, and tools applied in 

different abstraction levels, from the conception to development, evaluation, and 

maintainability. Most web engineering methods have lack to support the process 

development lifecycle including IFML as the latest method in one hand. Meanwhile, 

an agile approach is used to support a lifecycle for web applications by integrating an 

agile approach and web engineering method for designing a web mining system. The 

goal of this research is to evaluate an IFML to cover short lifecycle for developing 

complex web applications. There are three steps in this development process. In the 

first step, an investigation of IFML lifecycle through design web mining system. In 

the second step, an integrated IFML with Kanban for short lifecycle to propose 

KIFML. In the last step, KIFML is evaluated using the Technology Acceptance 

Model (TAM) to identify the acceptance of respondents towards the methods. 

Finally, a comparison between an integrated IFML and present IFML by using case 

study. Then the result showed capabilities of evaluated IFML for developing web 

applications short lifecycle. 
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ABSTRAK 

Jaringan Sejagat telah menjadi peringkat yang penting untuk penyampaian 

pelbagai kesatuan aplikasi kompleks di dalam banyak bidang. Selain daripada 

pandangan yang meluas, aplikasi sesawang ini memerlukan peningkatan yang 

konsisten dalam kitaran hayat, kemudahan, pelaksanaan, keselamatan, dan serba 

boleh. Walau bagaimanapun, setakat ini kebanyakan aplikasi yang telah disebutkan 

sebelum ini dihasilkan dengan pendekatan yang diperlukan, menyumbangkan kepada 

isu kitaran hidup, penyelenggaraan, kualiti dan kebolehpercayaan. Kaedah 

kejuruteraan sesawang menjadi penunjuk utama untuk membangunkan aplikasi 

sesawang yang sistematik, fokus kepada kaedah, proses, teknik, dan alat yang 

digunakan pada peringkat abstrak yang berbeza, dari konsep kepada pembangunan, 

penilaian dan pemeliharaan. Kebanyakan kaedah kejuruteraan sesawang kurang 

menyokong proses pembangunan kitaran hayat termasuk IFML sebagai kaedah 

terkini dalam satu tangan. Sementara itu, metodologi agil digunakan untuk 

menyokong kitaran hayat aplikasi sesawang dengan menyepadukan kaedah agil dan 

kaedah kejuruteraan sesawang untuk mereka bentuk sistem perlombongan sesawang. 

Matlamat penyelidikan ini ialah penilaian kepada IFML untuk menampung kitaran 

hayat pendek bagi pembangunan aplikasi sesawang yang kompleks. Terdapat tiga 

langkah dalam proses pembangunan ini. Dalam langkah pertama, siasatan kepada 

kitaran hayat IFML melalui sistem perlombongan sesawang reka bentuk. Dalam 

langkah kedua, kesatuan IFML bersama Kanban untuk menampung kitar hayat yang 

pendek. serta pengesahan dengan menggunakan TAM untuk mengenalpasti tahap 

penerimaan responden bagi kaedah terseput Dalam langkah terakhir, penilaian 

kepada IFML baru dalam kitaran hayat proses pembangunan. Akhirnya, 

perbandingan antara IFML yang dinilai dan IFML sedia ada dengan menggunakan 

kes kajian, dan kemudian hasil akan menunjukkan keupayaan IFML yang dinilai 

untuk membangunkan aplikasi sesawang kitaran hayat pendek. 
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CHAPTER 1  

 

 

INTRODUCTION 

1.1 Introduction 

According to the recognition of developers and directors in creating 

applications become functional by the new technologies, complexity of web 

applications. The need for engineering is identified and highlighted in web document 

engineering and website engineering (White, 1996), (Powell et al., 1998). Good web 

development requires multidisciplinary efforts and does not fit properly in any of the 

existing disciplines which web engineering explicitly recognizes. 

As defined, web engineering is the application of systemic, disciplined and 

quantifiable approaches to web - based applications development, operation and 

maintenance (Murugesan et al., 2001). Several web engineers use methods, 

information engineering techniques, hypertext and hypermedia design, data recovery 

and data extraction, graphics and interaction design, etc. Software and web 

engineering involve the development of software and its lifecycle (including 

maintenance and evolution) (Kienle and Distante, 2014) that partially cover the 

hypermedia systems’ lifecycle and are highly centered on the configuration of such 

systems (De Koch, 2001).  

Through a combination of some methods with other web engineering 

methods or adding other methods to support the lifecycle and improve the process 

development. The prominence of and need for Web Engineering is now sensibly 

established, through a consensus among specialists on the essential differences in the 

characteristics of Web applications and conventional software (Murugesan et al., 

2001). 
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A good Web development must utilise published information disciplines for 

global access, publishing paradigms, and legal, social and ethical issues must be 

taken into account and not dominated by narrow points of view. This 

multidisciplinary nature of web applications is recognized as a web engineering 

response (Murugesan et al., 2001). 

Model-driven engineering is defined as a model-driven web engineering 

(MDWE) in the field of web application development. It is especially useful because 

web technologies and platforms are constantly evolving (Kraus et al., 2007). The 

most essential commitments of MDWE approaches to deal with the more broad zone 

have been for the most part the recognizable proof of demonstrating concerns which 

are particular to the Web domain, for instance, navigation and user 

interface/interaction (Rossi et al., 2016). 

During a few years ago, several researchers aimed to make integration 

between web engineering models to optimize some web applications, by creating 

new models that can be approved. One of these models that adopted in 2013 is an 

Interaction Flow Modeling Language (IFML) that an Object Management Group 

(OMG) as the standard language to describe application interaction aspects and 

optimize user experience (Frajták et al., 2015). The first version of IFML (IFML 1.0) 

has only (2015) been officially published (Group). It expresses the components that 

reside in the same interface window in the application and which of them are visible 

at the same time. 

Throughout web applications development that  embrace variations on the 

rational unified method, or structured analytic thinking and style approaches are 

increasingly appeared differently in relation to, and supplanted by, so-called agile 

processes, illustrated in terms of atiny low set of development necessities and 

practices, e.g., the utilization of little development groups, short development 

lifecycles, and specializing in the production of software deliverables as opposition 

documentation or models (Ge et al., 2006). 

Agile – devoting “the quality of being agile; readiness for motion; 

nimbleness, activity, dexterity in motion” as mentioned in ("Oxford English 
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Dictionary,") – software improvement strategies are endeavoring to offer once again 

by a response to the excited business network requesting lighter weight alongside 

quicker and nimbler software advancement processes. 

The three characteristics enclosed of agile processes comprises acceptive the 

changes of needs can occur throughout development, progressive development of 

needs during the lifecycle and stress on individuals and their interactions instead of 

consistence to a specific set of process objectives. 

In principle, the lifecycle is there anticipate messes up that will cost beyond a 

reasonable doubt later on in the project.  one of the agile methods is Kanban that 

term came into existence using the flavours of a visual card, “signboard,” or 

“billboard” (Beck et al., 2001), it acknowledges potential bottlenecks within the 

process and settle them thus work will flow through it cost-effectively at an optimal 

speed or turnout. Furthermore, it signals the system to indicate a workflow that limits 

Work In Progress (WIP). Work In Progress is the number of task items that a team is 

currently working on (Tanner and Dauane, 2017). It frames the capacity of team’s 

workflow at any moment. The core property of Kanban consists of Visualize 

Workflow, Limit Work in Progress (WIP) and the Lead Time measurement. This 

characteristic of Kanban is an immediate execution of a Lean Pull Scheduling 

System. 

Therefore, the requirement to prevent tension on resources in the workflow 

state of applications, reduce waiting time and decrease dependence on achieving a 

task is an essential point for developing web engineering methods, including the 

integration of IFML with other web engineering methods or agile methods to support 

the process of the web development short lifecycle. 
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1.2 Problem Background 

One of the most important commons of the applications problems are 

developed without following any development methodology and occasionally 

without following any project management methodology (Mnkandla and Dwolatzky, 

2004).  

The methodologies or development processes for internet application 

development that change one to ace the over all complexness of  internet application 

design. The developer should have the capability to License figure and break down 

requirements, build associate interpretation of them update the application by 

selecting the appropriate innovations and instruments to relate application plans, test 

and validate the result, operate, maintain and evolve the application as required 

(Casteleyn et al., 2009). 

The difficulty of Model-Driven Web Engineering (MDWE) approaches to 

accumulate fast feedback from customers because of sharing a top-down approach, it 

starts by modeling application substance then it defines a steering schema, finally 

refines the latter to induce a presentation and wealthy conduct determinations 

(Rivero et al., 2011). Moreover, each of web engineering methods is defined to 

particular determinations, therefore, many lacks in it, for instance, the open issue of 

boosting the whole lifecycle in process development (Wakil and Jawawi, 2017a). 

Moreover, most current approaches for MDWE provide simply a halfway use of the 

MDA (Model Driven Architecture) pattern. 

Most current approaches for MDWE offer solely a partial application of the 

MDA (Model Driven Architecture) model. In addition, metamodels and 

transformations don't seem to be perpetually created categorical and metamodels are 

frequently overly broad or do not contain adequate knowledge for the automated 

code generation (Kraus et al., 2007), although, analysis ways projected, the danger  

is web engineering methods cannot cover the whole web development lifecycle 

particularly analysis part and therefore the developers generally don't meet users’ 

expectations (Wakil and Jawawi, 2018). 
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Several model-driven approaches practically disregard stakeholders’ 

participation (Grigera et al., 2012) because they represent a step forward to decrease 

both development time and work at a higher level of deliberation. In addition, there 

are new challenges apply to the models and deliberations for capturing new 

application requirements in addition to systems and technology (Brambilla and Ceri, 

2018). furthermore, existing instruments around Open Application programming 

interface (OpenAPI) remaining difficult for non-developers to survey service features 

(Koren and Klamma, 2018). 

Moreover, build application code from high-level characterizations require 

model-to-model and/or model-to-text transformations of Model Driven Development 

(MDD). Producing such transformations is in itself complicate job, it needs 

mastering meta-modeling, ad hoc transformation languages, and various 

development tools (Bernaschina, 2017). 

Generating new interfaces that serve user behaviors, and meet its 

standardisation and simplification requirements become a major trend to integrate 

MDWE with other tools and methods, for instance, integrate models and owl 

ontologies to derive UIs web-Apps (Laaz and Mbarki, 2016b). As well as, integrate 

several recent methods such as IFML that adapted by OMG (Group) and has a good 

method best practice, composed of a UML profile and support rich interface, but 

cannot fully support the web development lifecycle (Wakil and Jawawi, 2017a) with 

other tools to achieve supporting web development lifecycle.  

In some literature, prior studies that propose the agile methods support 

lifecycle phases process (Alpaslan and Kalıpsız, 2016) for web applications. The 

requirements to avoiding stress on resources at a workflow state of applications, 

reducing wait time and decreasing dependencies in completing a task (Kniberg and 

Skarin, 2010) due to these issues, develop an Agile Web Engineering (AWE) process 

to tackle the problems related with the development of Web-based applications 

(McDonald and Welland, 2001a). The Kanban method must meet the challenge of a 

new project combined with a modern technology and methodology for development 

without overloading the team. It was adapted to develop maturity levels, tools and 
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processes as criteria to point out once the team is ready to move to the subsequent 

level. (Hofmann et al., 2018). 

While fundamental Web investigation apparatuses are widespread and give 

measurements concerning website navigation, no methodologies exist for mixing 

such insights with knowledge concerning the Web application structure, content and 

semantics (Bernaschina et al., 2017a) to keep the idea of user behavior, indicate the 

advantages of integrating Web application models with runtime navigation logs. 

There is still a scarcity of explicit studies and analysis (Torrecilla-Salinas et 

al., 2016) of an Agile approach to to satisfy varied Capability Maturity Model 

Integration maturity levels objectives might be in a position for a corporation 

developing Web systems. Furthermore, a vital limitation lacks upfront planning, 

sufficient documentation, and predictability make Agile software development more 

stressful  (Agrawal et al., 2016). On the other hand, other researchers used what is 

commonly referred to as mockups (user interface prototypes) as an approach to start 

the modeling process in an integrated agile MDWE method (Rivero, 2014). 

The Web is an extensive repository of information that grows rapidly. The 

intensive growth of information poses many new challenges to web researchers, 

including high data dimensionality and highly volatile and constantly evolving 

content. (Sunil Kumar and Suvarchala, 2012). Web information appearance is an 

essential disadvantage in current information extraction trends. Traditional plans to 

achieve the massive measurements of web - based data basically assume a text-

oriented, keyword - based view of web pages. To obtain the information that need 

high - potential web mining techniques to overcome the basic problems (Yu et al., 

2002). 

However, the objective of web mining is to search for useful web data 

patterns by collecting and analyzing information to gain insight into trends, industry, 

and users, There is a complex issue while utilising web mining with engineering to 

process web applications (Nayak and Reddy, 2013) because of the assortment of 

dialects and advancements that are contemporary used to acknowledge them.  
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The needs of the process associated with web data products associated with 

Web Engineering framework. For example, web configuration management data, 

web application classification, web development methodologies, web development 

process. The knowledge of web mining techniques used in these services are in fact 

different types of web applications. Patterns extracted from applying web mining 

techniques on web data can be used to maintain websites by rising their necessities 

which is able to consequently increase the general profit of the business or the 

industry that the maintained website belongs to (Chung, 2006). 

Thus, the needs to avoiding stress on resources at a workflow state of 

applications, reducing wait time and decreasing dependencies in completing a task, 

therefore, that is an important point by which to improve web engineering methods 

including IFML integrating with other web engineering methods or agile methods to 

support process of the web development lifecycle. 

1.3 Problem Statement 

Web engineering methodologies become main directions to develop web 

applications systematically. The main problem of this dissertation is web engineering 

methods including the latest method IFML have lack to cover the whole process 

development lifecycle (Wakil and Jawawi, 2017a). In addition, the needs to avoiding 

stress on resources at a workflow state of applications, reducing wait time and 

decreasing dependencies in completing a task. 

The above premises lead to the main research question:   

"How to represent the complex web application system development lifecycle 

at domain engineering and the modeling at web application to enable an effective 

development short lifecycle?" 

The supporting research questions are:  
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i. How to represent the domain modelling of IFML web engineering method 

for web mining system? 

ii. How to avoid the stress on resources at a workflow state of applications 

using agile approaches? 

iii. How to reduce the waiting time and decreasing dependencies in 

completing a task? 

 

1.4 Aim of Study 

Agile methodology is one of important way to improve web engineering 

methods, and Kanban method in agile development shows a promising solution in 

industry. The aim is to study the applicability of agile methodology to improve web 

engineering methods to cover short lifecycle.  

 

1.5 Research Objectives 

The objectives of our research focusing on three vital points those are: 

(a) To investigate IFML lifecycle through design web mining system. 

(b)  To integrate IFML with agile methodology to cover short lifecycle.  

(c) To compare the present IFML with new IFML in the process 

development lifecycle. 

(d) To evaluate the acceptance of new IFML method using the 

Technology Acceptance Model (TAM). 
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1.6 Research Scopes 

The scope of research illustrated below: 

i) Web page achieved that includes the result of using web mining 

system. 

ii) This research focuses on using the IFMLEditor tool in the study. 

 

1.7 Significant of Study 

The most significant of research to evualate web engineering method by 

integrated with agile methods, design complex web application like web mining 

system by utilizing web engineering methods systematically and short time, in 

addition to, specify which of tools can achieve new web application techniques. Thus 

this research has a great involvement in development process of complex web 

applications, it helps to cover the development process short lifecycle. It also helps to 

alleviate types of challenges, communication, and collaboration in web engineering 

methods. 

 

1.8 Research Organization 

Chapter 2 discuss the web engineering methods and its challenges, IFML 

method and its lack, agile methods and its challenges, identified web mining as a 

domain. 

Chapter 3 the research methodology is conducted in achieving the 

dissertation objectives and scopes. On case study is used web mining as domain, 

tools to develop present IFML lifecycle. 
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